Blood pressure levels in old age, ranged from 63 to 90 years, are reported with special reference to age and sex differences.
People over 65 years of age in Japanese are estimated to exceed 20 percent of the whole population at the end of this century. Especially in Japan, it is a serious matter that the old age group is increasing twice as rapidly as in Europe and America. It is necessary to know the characteristics for the aged from various angles in such societies. As for diseases, old age group shows the higher prevalence rate in circulatory system than any other age groups. Half of patients over 65 years of age suffered from circulatory diseases in the recent report of National Health Survey (1985) . Therefore, the control of blood pressure is of importance, since hypertension is the highest risk factor for cerebrovascular and coronary heart diseases.
However, little work has been done on blood pressure levels for the old men and women. The accordance that the blood pressures gradually increase with age has been demonstrated among the results in developed countries except the old age group. Males have higher blood pressure levels than females, although females show more remarkable increase after about midforty (LASSER and MASTER 1959) . Contrarily, in some communities, it has been known that blood pressures have been low and shown little or no rise with age (PAGE et al. 1974; OLIVER et al. 1975; POULTER et Article No. 823 Received October 13, 1986 al. 1984 . Those people are nomadic or hunter gathering groups, in which dietary sodium intake is generally considered to be low (DAHL 1961) . Thus, there are considerable literatures on blood pressures until middle-aged group, while we have as yet little information as to blood pressures in old age group.
Even age and sex differences of blood pressure have been never clear in this group. Does the blood pressure in old age continue to rise with age and which has the higher levels of blood pressure between both sexes?
Although we can find some literatures, most of them had analyzed the data over 60 or 65 years of age all together.
The present study describes the blood pressure levels for the aged with special reference to age and sex differences on the basis of cross-sectional data.
Methods
Data were taken from the residents inspected in the medical examination for the aged at a certain hospital in Tokyo. Of these persons, 360 men and 500 women were selected, who had been under no medical treatment for hypertensive diseases and belonging to no specific group. Although some of subjects were of course thought to suffer from certain degenerative diseases, those are commonly accepted in the aged. Because the report of National Health Survey (1985) shows that the prevalence rate in old age is nearly 500 persons per 1000 population. Number of subjects and their anthropometrics by sex and age group are shown in Table 1 . Sixties and seventies covered approximately 90 percent of subjects. Mean values of standing height and body weight were similar to those found by National Nutrition Survey (1985) .
Blood pressure was recorded with right upper arm at heart level in the sitting position after the subject rested a few minutes quietly.
The values were read to the nearest 2mmHg using a sphygmomanometer of Riva-Rocci type, with a cuff of 14cm in width and 25cm in length.
Diastolic blood pressure was taken at complete disappearance of the sound, that is, the fifth sound of Korotkov sounds. Pulse pressure and mean blood pressure were extracted from systolic and diastolic blood pressures. Mean blood pressure was calculated by adding one third of pulse pressure to diastolic blood pressure.
The height was measured with the subject standing naturaly, the weight with light clothing. systolic blood pressures, and the change with age was hereby not clear. Although there is a case that the frequency distribution curve of blood pressure in old age group becomes flattened, more widely spread and tailed to the right, relative frequency distributions of blood pressure by sex were not so biased (Fig. 2) . Calculated skewness and kurtosis were nearly equal to those of the normal distribution. Therefore, standard statistical methods based on normal distribution of samples were used below. Incidentally, modal values of systolic blood pressure were 145mmHg and those of diastolic blood pressure were 85mmHg for both sexes.
The earlier studies found that the blood (1975) showed that essential hypertension was rare or no existence in Yanomamo Indians in South America. Besides, POULTER et al. (1984) longitudinally studied the migrants who moved from a rural community in west Kenya to the urban environment of Nirobi, and showed that blood pressure levels in Nirobi correlated with duration of urban residence. PAGE et al. (1974) found that Western civilization influenced blood pressures in Solomon Islands societies.
As stated above, the acculturation may bring on the elevation of blood pressure. Although the determinants of this elevation have been not clear, the changes in the habit of eating such as the increase in sodium intake have been pointed out in earlier studies. Thus, in developed countries, a tendency of significantly positive relationship between the blood pressure and age has been found until the middle-age by many investigators. Since the contractility of heart is weakened for the aged, this leads the decrease in cardiac output (SEPHARD 1978) . Therefore, the elevation of blood pressure with age is thought to be mainly due to the arteriosclerosis, in which the collagen replaces the elastic tissue in the arterial wall. The decrease in elasticity and arterial inside diameter may occur with increasing in the circulatory resistance.
Linear regression equations of blood pressure on age were calculated using the least square method. Irrespective of statistical significance of regression coefficients, regression lines are drawn in Fig. 3 was significantly higher than for males. Age and sex differences of blood pressure investigated in the present study are summarized in Table 3 . As for the age difference, we showed that systolic blood pressures for females and pulse pressures for both sexes increase with age. According to the law of Poiseuille, increasing systolic blood pressures for females seem to be attributable to the significant increase in peripheral resistance, since there is no increase in cardiac output in old age (SEPHARD 1978) . Although nothing satisfactorily explains this age difference for females, the aftereffect derived from the rapid increasing in blood pressure after menopause is supposed. The increase in pulse pressure for both sexes may suggest that the compliance in large arteries is decreasing with age, since the major factor affecting the pulse pressure is the arterial elasticity. This is in agreement with the view that arteriosclerosis more advances in old age.
Some literatures have been showing the means of systolic and diastolic blood pressure levels by age group in increments of five or ten years of age.
The survey in white people over 65 years of age showed that systolic blood pressure in both sexes continues to rise slightly until the 70-74 years and then in women declines slowly and in men remains constant (MASTER et al. 1958; LASSER and MASTER 1959) . The diastolic blood pressure is practically constant. Similar results can be found in the sample of Norwegian (EILERTSEN and HUMERFELT 1968) . Comparison of the present result with these findings is shown in Fig. 5 . As a whole, the elevation of systolic blood pressure in old age is less than those in younger age groups.
It is likely that this is related to the large reduction in circu- These factors may be related to the observed sex difference in blood pressure, although nothing was specified in the present study. Further, blood pressure levels are thought to be directly or indirectly associated with other biological and environmental factors, which are specific in each sex.
Regarding Japanese, the annual reports of National Nutrition Survey by the Ministry of Health and Welfare are representative. The report in 1983 showed no significant difference of systolic and diastolic blood pressures between both sexes in the age group from 60 to 69 years.
As shown in Fig. 5 , in the study of MASTER et al. (1958) and LASSER and MASTER (1959) , the systolic blood pressure and pulse pressure in American white people were found to be higher for females than males. They also showed that the maximal sex difference occurs in the 70 to 74 years group, and after this systolic pressure remains constant in men but declines in women. In Norwegian, systolic blood pressures for females were apparently higher than for males, while the sex difference in diastolic blood pressure was not so pronounced (EILERTSEN and HUMERFELT 1968 ). On the other hand, the survey in the United States (HARLAN et al. 1984) showed that the manner of sex difference varies with race. Thus, since there are some variations among results, the survey to elucidate the definite trends of blood pressure in old age in Japanese is needed with a much larger scale.
